Researchers have noted the potential of very brief technology-based multimedia interventions to disseminate positive parenting practices in pediatric primary care. Such interventions are well-accepted and reported as useful, but no study has objectively assessed their effects on target parenting behaviors. To determine the effects of a 4-min video intervention on effective instruction delivery, a multiphase multiple-baseline across participants design was used to sequentially expose parent-child dyads (N ϭ 3) to the following conditions: Baseline, Video Intervention, Video Intervention ϩ SelfFeedback, Video Intervention ϩ Self-Feedback ϩ Researcher-Feedback. Parent-child dyads were directly observed and parent behavior was coded for effective instruction delivery. Each dyad showed improvement in effective instruction delivery in response to the intervention. For 2/3 dyads, feedback phases resulted in additive gains. The results demonstrate that in addition to being well-accepted and perceived as useful, ultra-brief multimedia interventions hold potential to alter specific parenting behaviors.
Leading health organizations recommend anticipatory education of parents in evidence-based child discipline strategies (Butchart, Harvey, Mian, & Furniss, 2006; Committee on Injury, Violence, and Poison Prevention, 2009; Nieman & Shea, 2004; Shonkoff et al., 2012) , yet this need is consistently identified as unmet (Combs-Orme, Holden Nixon, & Herrod, 2011; Norlin, Crawford, Bell, Sheng, & Stein, 2011; Regalado, Larson, Wissow, & Halfon, 2010; Scholer, Nix, & Patterson, 2006) . Pediatric primary care providers (PCPs) are the most likely source of professional guidance for parents (Taylor, Moeller, Hamvas, & Rice, 2013) , but advice on behavior and discipline is the most commonly identified unmet need reported by parents in pediatric primary care (Combs-Orme et al., 2011; Olson et al., 2004; Schuster, Duan, Regalado, & Klein, 2000) . Medical PCPs face multiple barriers to providing such education including lack of time, lack of training, and inadequate reimbursement for behavioral counseling (Cooper, Valleley, Polaha, Begeny, & Evans, 2006; Nasir, Watanabe-Galloway, & DiRenzo-Coffey, 2014; Pidano, Kimmelblatt, & Neace, 2011; . In recognition of these barriers, several authors have suggested increased utilization of technology to enhance delivery of behavioral anticipatory guidance in pediatric primary care (Glascoe & Trimm, 2014; Glasgow, Bull, Piette, & Steiner, 2004; McGoron & Ondersma, 2015; Riley, Freeman, & Marshall, 2016; Scholer, Hudnut-Beumler, & Dietrich, 2011) .
Parent training via multimedia (e.g., video, interactive CD-ROM, Web based programs) is a long-standing approach for addressing behavioral problems that has yielded considerable success (Breitenstein, Gross, & Christophersen, 2014) . Recently, interest has grown in utilizing "ultrabrief" multimedia presentations to promote evidence-based behavioral strategies within the primary care environment. In a recent survey of parents and pediatricians, McGoron and Ondersma (2015) found the majority of both groups were open to the provision of parenting information via technology (e.g., waiting room kiosks or tablets). Scholer and colleagues have examined use of an interactive multimedia intervention in primary care to help parents manage and prevent child aggression. The intervention is well-received (Scholer, Mukherjee, Gibbs, Memon, & Jongeward, 2007) , effective in changing parental attitudes about discipline (Scholer, HudnutBeumler, & Dietrich, 2010) , reported as helpful by parents up to one year later , and facilitative of discussions with PCPs (Scholer, Hudnut-Beumler, Mukherjee, & Dietrich, 2015) . Riley et al. (2016) similarly found a series of 3-to 5-min videos on effective methods for managing disruptive behaviors (e.g., noncompliance, aggression, tantrums) to be well accepted and reported as helpful by parents attending wellchild visits. The videos conveyed evidence-based parenting strategies such as effective time-out administration, use of labeled praise, and differential attention strategies.
Evidence for ultra-brief multimedia interventions as a viable method of disseminating discipline information has mounted, but the existing literature possesses several important limitations that prevent strong conclusions about their clinical utility. Foremost, although it has been established that ultra-brief multimedia interventions effectively change attitudes and are perceived as helpful by parents, there is no evidence that ultra-brief interventions objectively alter parenting behavior (i.e., increase the use of evidence-based parenting practices). Studies have relied almost exclusively on subjective parental report to assess outcomes and none have employed direct observation of parenting behavior to evaluate whether ultra-brief multimedia tools produce observable changes in parental behavior.
Effective instruction delivery (EID) is a longstanding strategy for child noncompliance, a common behavioral problem (Forehand & McMahon, 1981) , and is a common component of evidencebased treatments for disruptive behavior (Garland, Hawley, Brookman-Frazee, & Hurlburt, 2008) . As a stand-alone intervention, EID has been shown to increase rates of child compliance (Bellipanni, Tingstrom, Olmi, & Roberts, 2013; Speights Roberts, Tingstrom, Olmi, & Bellipanni, 2008) and generalize well to the home environment (Benoit, Edwards, Olmi, Wilczynski, & Mandal, 2001) . The exact components of EID and terminology used vary across therapies and investigations, but all emphasize simple, concise, specific instructions to give children the best opportunity to comply. Several studies have found that individual components of EID affect rates of compliance (Stephenson & Hanley, 2010) . For example, requiring eye contact from the child before instruction delivery results in significantly higher rates of compliance (Everett, Olmi, Edwards, & Tingstrom, 2005; Hamlet, Axelrod, & Kuerschner, 1984) , as does the use of "do" instructions, rather than "don't" instructions (Houlihan & Jones, 1990; Neef, Shafer, Egel, Cataldo, & Parrish, 1983) .
Previous investigations of EID have relied on a traditional behavioral skills training models typically consisting of written materials, didactic teaching, role modeling, and performance feedback. Such an approach is perhaps optimal, particularly for youth presenting with clinically significant noncompliance, but likely impractical in many primary care clinical settings given time constraints and other barriers. However, if parenting strategies such as EID could be taught effectively via ultra-brief media interventions such that parenting behavior changes in the desired fashion, dissemination of these practices would be more readily achieved. To this end, we conducted a single-subject design trial to evaluate the effects of an ultra-brief EID video tutorial on parenting behavior using direct observation methods. The primary research question was, does watching a brief video on EID produce observable improvements in instruction delivery?
Method Participants
The institution's Human Subjects Institutional Review Board approved all methods. Parents of children aged 18 months to 5 years were recruited through flyers posted in a pediatric primary care clinic at a regional academic medical center in the Pacific Northwest. Inclusion criteria included speaking fluent English, parental interest in participation, and ability to attend up to eight sessions lasting up to 2 hr each. Participants were not screened or excluded based on existing levels of child compliance to adult instruction. Parents were provided a $25 gift card for each completed appointment. The participating dyads included a 3.5-year-old girl and her mother (Dyad 1), a 20-month-old boy and his mother (Dyad 2), and a 2.5-year-old girl and her father (Dyad 3). Each child was described as typically developing and physically healthy by his or her parent. No formal developmental or behavioral assessment was conducted.
Design
The study utilized a multiphase, nonconcurrent multiple-baseline across participants design (Watson & Workman, 1981) to assess changes in parent behavior as a result of exposure to the video intervention, The multiple-baseline across participants design controls for history (e.g., practice effects) through examination of behavior change both within participants across phases, and across participants over varying lengths of baseline observation (Kazdin, 2011) . Experimental phases included Baseline (BL), Video Intervention (VI), Video Intervention ϩ Self-Feedback (VI ϩ SF), and Video Intervention ϩ Researcher Feedback (VI ϩ RF). Specific experimental conditions, and the order of progression, were selected to mirror increasing intensity of support that could be offered to parents seeking guidance on how to improve child compliance. Visual inspection of the data examining level, trend, and variability within and across phases (Horner et al., 2005; Kazdin, 2003) was used to determine phase changes. Mastery of a given EID component was defined as 80% correct for all instructions given during at least two of three consecutive trials. The mastery criterion was selected based on levels achieved in previous EID research using a traditional approach to parent training (Mandal, Olmi, Edwards, Tingstrom, & Benoit, 2000) .
Procedure
Based on participant preference and availability, parent-child dyads completed one to three study visits per week, each lasting 1 to 1.5 hr. Multiple observation sessions occurred during each visit. During all sessions across experimental conditions, dyads were observed through a one-way mirror while playing with toys appropriate for the child's chronological age in a typical outpatient therapy room. Parents were instructed to issue 10 instructions to their child while playing together, with a researcher prompting the parent to issue a new instruction by tapping on the observation glass. Each session lasted approximately 5-10 min, ending once 10 instructions were delivered. A brief break was taken between each observation session.
Baseline. During baseline, before each session parents were asked to issue instructions as they normally would and to respond to compliance and noncompliance as they deemed appropriate. No specific guidance was provided with respect to what kinds of instructions to deliver, except that it should be a task the child could perform immediately within the room.
Video intervention. After baseline, parents viewed a 4-min instructional video, Giving Great Instructions, about giving effective instructions to preschool children (see Video, Supplemental Digital Content 1). The video was previously created as a clinical tool for use in pediatric primary care. The content of the video is not reflective of any one previous therapy or study of EID, but rather an effort to collapse the overall evidence into a nontechnical tutorial suitable for the general public. The video consisted of a rationale, as well as examples of common mistakes/suboptimal skills and examples of EID augmented with text and narration. The video described EID as possessing the following six characteristics: (a) eye contact, (b) positively stated, (c) specific, (d) direct, (e) simple, and (f) singular (one at a time). Parents watched the brief video in a room separate from their child after each session until they either reached 80% correct for all components of EID during that session, or they had watched the video after three consecutive sessions within a phase, whichever came sooner. The maximum of three views was imposed to prevent fatigue or frustration with the material.
Video intervention ؉ self-feedback. The VI ϩ SF phase was introduced if parents did not demonstrate mastery of all components of EID delivery during VI. Procedures were identical to VI, except that following each session, parents were given a short self-feedback form including a 3-item scale ("I always did this," "I sometimes did this," "I never did this") for each component of EID. In addition, the parent identified a component to focus upon improving in the next session.
Video intervention ؉ self-feedback ؉ researcher feedback. This phase was introduced if parents did not demonstrate mastery of all components of EID during VI ϩ SF. During this phase, procedures were continued as in VI ϩ SF, but in addition to the parent completing self-feedback, the researcher met with the parent after each session to provide feedback on which component the parent implemented least and most successfully in the preceding observation; this conversation lasted less than 3 min.
Data Collection and Interobserver Agreement
The following operational definitions were used:
Eye contact. The parent and child made visible eye contact prior to delivery of the instruction, or the parent made an observable attempt to establish eye contact.
Positive. The instruction indicated a specific action to be taken, rather than a lack of action or stopping an action.
Specific. The instruction specifies an observable and discrete action such that two independent observers are likely to agree whether the action occurred or not.
Direct. The instruction was delivered as an imperative rather than a question, request, or general statement.
Simple. The instruction was a single clause consisting of fewer than 10 words. Singular. The instruction specified a single action rather than multiple actions.
Each session was coded with regards to the six components of EID using a simple paper datasheet created by the researchers for the current study. For each instance of instruction delivery by a parent, the observer indicated "yes" or "no" for each specific component of EID. The primary coder collected live data by observing through a one-way mirror during each session. All sessions were video-recorded for the purposes of assessing interobserver agreement. A second coder observed a randomly selected 30% of all sessions (78 observations). A kappa coefficient of 0.79 was obtained across all observations.
Results
All participants completed all four phases of the study. Mean percentage of components correctly delivered in each phase is displayed in Table 1 . In general, each subsequent phase resulted in improved performance with regards to EID; however, such results could potentially be the result of practice effects rather than intervention components. Visual inspection of multiple-baseline data (see Figure 1 ) is necessary to evaluate intervention effects. Components of EID that met and did not meet mastery criteria in BL are presented separately to control for ceiling effects and make inspection of maintenance possible.
Dyad 1
For Dyad 1 (top panel of Figure 1 ), only the Positive component of EID was mastered in BL. Among those components unmastered at BL, a modest but identifiable improvement was observed from BL to VI phase. The Specific and Singular components met the mastery criterion during this phase. Performance then stabilized during the VI ϩ SF, but did not improve markedly. However, mastery of Simple was achieved in this phase. In the VI ϩ SF ϩ RF phase, performance reached its highest level and stabilized, including master of Direct. Overall, Dyad 1 achieved mastery of 5 of 6 components of EID. Eye Contact did not meet mastery criteria, but improved significantly from 3% correct in BL to 47% in VI ϩ SF ϩ RF.
Dyad 2
Dyad 2 (middle panel of Figure 1 ) demonstrated mastery of the Positive, Specific, Simple, and Singular components during BL, and each maintained over the course of the subsequent phases. Of those components unmastered in BL, a marked improvement was observed from BL to VI. The percentage of correct components did not change markedly over the VI ϩ SF ϩ RF phases, suggesting the feedback elements had little additive value for Dyad 2. Overall, Dyad 2 mastered 4 of 6 components of EID, but this was not attributable to the intervention. Eye Contact improved significantly from 5% correct in BL to 33% in VI ϩ SF ϩ RF, but did not approach the mastery criterion. Similarly, the Direct component improved form 5% in BL to 50% in VI ϩ SF ϩ RF.
Dyad 3
The Positive, Specific, and Singular components of EID met the criterion for mastery in BL for Dyad 3 (bottom panel of Figure 1 ). Those components of EID that were not mastered in BL improved substantially with the introduction of VI, and the Simple component was mastered in this phase. The VI ϩ SF phase resulted in marginal gains, whereas the VI ϩ SF ϩ RF phase distinctly yielded the best performance, including mastery of Direct. Overall, Dyad 3 displayed mastery of 5 of 6 components of EID. The Eye Contact component neared mastery, improving from 15% correct trials in BL to 73% in VI ϩ SF ϩ RF.
Discussion
This study represents the first demonstration of the effects of watching an ultra-brief multimedia intervention on parent behavior. Each parent increased the percentage of EID components delivered from BL to VI, and for Dyad 1 and Dyad 2, EID improved slightly over baseline levels after a single viewing of the video. This preliminary finding is important, as it shows that multimedia interventions not only increase knowledge and affect attitudes, but have potential to drive parenting behavior change. It is unclear whether change of this magnitude is meaningful; however, even small gains may provide substantial benefits when multimedia interventions are considered from a public health perspective (i.e., small gains over large populations). Specific to EID, previous investigations indicate that even modest improvements that do not include all aspects of EID result in higher rates of child compliance (Everett et al., 2005; Mandal et al., 2000) . The finding that VI-alone influenced behavior is particularly compelling given the relatively lowintensity of the intervention (i.e., repeated viewings of a 4-min video). This finding is encouraging with regard to the possible use of ultra-brief multimedia interventions as time and cost-efficient contributors to behavioral guidance in clinical settings (Glascoe & Trimm, 2014; Glasgow et al., 2004; Scholer et al., 2011) , but much remains to be determined. It is important that multimedia-based tools are not confused for replacements of well-established psychosocial interventions, nor is that necessarily the goal. Rather than a treatment for psychopathology, we suspect ultra-brief multimedia intervention will function best as methods of augmenting usual care and promoting optimal behavioral health in nonclinically disordered populations. Kazdin and Blase (2011) have called for a "portfolio" of psychosocial interventions, from prevention to intensive individualized treatment. Ultra-brief media-based intervention may be a small but important part of that portfolio.
The results are pertinent to the future design and study of media-based interventions. Within the VI phase, each parent achieved the best performance after repeated viewings of the video. Previous investigations have found repetition to be an important component in technology-based patient education (Fox, 2009) , and it may be that repetition is important for parenting skill acquisition. It is unclear whether repeated viewings of the VI or within-phase practices effects during the observation sessions were responsible for improvements. Future investigations can better isolate these variables by systematically varying levels of intervention exposure and skill practice.
For two of three dyads in this study, inclusion of a feedback component resulted in superior performance than VI-alone and the VI ϩ SF ϩ RF phase produced the best results. This was expected, as in vivo rehearsal of parenting skills with feedback is one the features most associated with parenting training effectiveness (Kaminski, Valle, Filene, & Boyle, 2008) . Individualized feedback from a health care professional may be untenable, as potential for selfadministration is one of the key proposed advantages of multimedia interventions. In this trial, SF was largely ineffective. It is conceivable technology-based solutions could be designed to enhance self-feedback. For example, a smartphone app could allow parents to record themselves practicing skills and provide prompts for self-feedback during playback. Such interactive behavior technologies have been proposed as uniquely well-suited to the demands of fast-paced clinical environments (Glasgow et al., 2004) , but further study is needed to determine if these technologies offer meaningful enhancement.
Although this study used an experimental design demonstrating internal validity of treatment effects, the small sample size limits external validity. Replication and larger scale investigations are needed to determine how well ultra-brief multimedia interventions impact parenting behavior. Additionally, we made no efforts to examine any relationships between intervention outcomes and participants characteristics. Group methodologies are better suited for this type of analysis and future studies should include analyses of moderators. It will be particularly important to study interventions with respect to socioeconomic, racial/ethnic, and cultural differences. Cultural variation in parenting practices is well established (Julian, McKenry, & McKelvey, 1994) and interventions should be designed to be culturally sensitive (Kumpfer, Alvarado, Smith, & Bellamy, 2002; Roer-Strier, 2001 ). For example, there is some evidence video interventions are most effective when they display individuals and contexts similar and relevant to the viewer (Gross, Garvey, Julion, & Fogg, 2007) .
Another limitation was the lack of naturalistic validity, both with regard to intervention delivery and parenting behavior. Dyads were observed in a laboratory setting and parents were cued to deliver instructions by the researcher. These conditions likely produced some results that may not be indicative of clinical practice or normal parenting. For example, parents were probably more likely to give Positive and Singular instructions when being cued, possibly contributing to the high level of mastery of those components in BL. Additionally, it is unclear whether the VI would produce similar effects when viewed under other conditions, such as during a well-child visit, whether the effects would generalize to the home environment, or whether effects would maintain over time. Anecdotally, all three parents spontaneously alluded to using the techniques at home and finding them useful. Studying generalization and maintenance of effects beyond controlled environments will be important in future research.
Overall, the current study provides preliminary evidence that ultra-brief multimedia interventions can improve parenting practices under controlled laboratory conditions. Delivery of anticipatory education to parents in this form has potential for integration into health care settings, but further empirical work is needed to determine the efficacy and clinical utility of ultra-brief interventions. Future research utilizing objective outcome data with larger sample sizes is recommended to further examine the effects of such interventions on parent behavior. Study of the effects of interventions targeting other important parenting strategies (e.g., effective praise, time-out administration) delivered via ultra-brief multimedia formats is needed to assess how broadly such technology can be applied to promote effective parenting practices.
